Background: Anaphylaxis is a serious allergic reaction that may cause death. The signs and symptoms of anaphylaxis have not been examined in the Saudi population before. Objective: The present study examined the signs, symptoms, triggers, and demographic patterns of patients treated for anaphylaxis at a large tertiary care hospital in Riyadh, Saudi Arabia. Methods: All the patients who were prescribed new prescriptions of adrenaline auto-injectors (AAs) between February 1, 2010 and December 31, 2011 were included in this study. Information was collected using a standardized form. Results: There were 238 patients who were analyzed. The median age at the time of first AA prescription was 15.5 years. Female to male ratio was 52:48 and 54% of the subjects were more than 18 years of age. There were some differences in the presenting signs and symptoms observed in our study compared with similar studies from around the world. Urticaria and angioedema were the most common at about 70% across all ages, followed by shortness of breath at 28%. Some triggers were found to be more common in our region. Food was the commonest trigger for anaphylaxis including tree nuts, egg, and sesame. Drug allergy was also a common trigger, with penicillins and nonsteroidal anti-inflammatory drugs being the commonest. Regarding insect allergy, samsam ant was the commonest trigger in our study. Conclusion: To our knowledge, this is the first study on anaphylaxis in Saudi Arabia. Some of the manifestations of anaphylaxis are significantly different in our population study compared to previously published data from other parts of the world. While managing anaphylaxis, we should be mindful of these differences. This improved understanding should help reduce the morbidity and mortality associated with anaphylaxis in our region.
INTRODUCTION
Anaphylaxis is a serious allergic reaction that is rapid in onset and may cause death [1] . Anaphylactic reactions can be triggered by allergic responses to a wide range of substances including food, medications, insect stings, and latex. Lifetime prevalence of anaphylaxis is up to 2% with the largest number of cases being reported among children and adolescents [2] . Anaphylaxis occurs in 30 per 100,000 people annually in the United States with a reported mortality of 1-2% [3] . The rate of occurrence is increasing in industrialized countries [4] . The incidence and prevalence of anaphylaxis in Saudi Arabia is unknown.
Common symptoms and signs of anaphylaxis include skin and respiratory manifestations in up to 90%, and 70% respectively. In addition, gastrointestinal and cardiovascular systems are involved up to 45% each [5] [6] [7] [8] .
Prompt assessment and treatment are critical in anaphylaxis, as respiratory or cardiac arrest and death can occur within minutes [9] . Prompt intramuscular injection of adrenaline is one of the cornerstones of treatment of anaphylaxis [10] . It is therefore important to study the dispensing of adrenaline in different geographical regions. This will help us understand the epidemiology of anaphylaxis and aid ongoing efforts to reduce morbidity and mortality associated with it and could provide important clues for its primary prevention. Global agenda for anaphylaxis research according to the World Allergy Organization anaphylaxis guidelines also stress the importance of epidemiologic research in anaphylaxis [11] . Similar work has already been published from other parts of the world [12, 13] .
The aim of the study was to examine the frequency of signs, symptoms, triggers, and demographic patterns of anaphylaxis using the prescription pattern of AAs at a large tertiary care center in Riyadh, Saudi Arabia.
MATERIALS AND METHODS
All patients given new prescriptions of AAs at our hospital between February 1, 2010 and December 31, 2011 were included in this study.
Patients prescribed AAs were identified using hospital Pharmacy database and the case records of these patients were retrospectively reviewed. Clinical data was collected using a standardized form that included information on demographics and indications for AA prescriptions.
The data was subclassified by age, gender, nationality, triggers, signs and symptoms, as well as the geographical location within Saudi Arabia.
Statistical analysis
Data analysis was performed using SPSS ver. 12.0 (SPSS Inc., Chicago, IL, USA)
Ethical considerations/consent documents
The protocol was approved by the Research Advisory Committee of the hospital. This was a retrospective review of our hospital records which did not require any intervention, device or patient interaction and presented no risk to the patients at all. All patients who had received AAs during the study period outlined above were reviewed for descriptive data such as age, gender, and indications. Patients were not contacted during the duration of the chart review. All the data collected was anonymous and patient identifiers such as medical record number, date of birth were deleted once data was analysed using the SPSS ver. 12.0. Only the principal investigator had access to the complete data and other coinvestigators did not store the data but passed it on to him for analyses and filing in the SPSS software. 
RESULTS

Demographics
This study looked at 238 new patients who were prescribed AAs over a period of 2 years. There were 238 patients who were analyzed. The median age at the time of first AA prescription was 15.5 years. Female to male ratio was 52:48 and 54% of the subjects were more than 18 years of age. Most of these prescriptions were given to Saudi patients mainly from Riyadh area but also from most other parts of the Kingdom. However about 18% were given to Non Saudis living in the Riyadh region. Most of these were employees of the hospital or their dependents (Table 1) .
Urticaria and angioedema were the most common sign or symptom with about 70% across adults and children. The second most common symptom was shortness of breath which was about 33% in adults and 23% in children. Nausea and vomiting was reported in about 9% of our subjects. Itching without rash was noticed in about 8%. Other infrequent signs or symptoms are detailed (Table 2) .
Triggers
Food was the commonest trigger for anaphylaxis, out of which tree nuts and egg were the most frequent, followed by sesame, milk, and peanut, respectively (Table 3) . Dates are commonly consumed in this part of the world and were also reported as a trigger in a few individuals. As expected, overall food allergy was more common in children, but shrimp allergy was more frequently reported in adults.
Drug allergy was also a common trigger, with penicillins and nonsteroidal anti-inflammatory drugs (NSAIDs) being the commonest (Table 4) . Regarding insect allergy, samsam ant was the commonest trigger in our study population (Table 5) .
DISCUSSION
Anaphylaxis signs and symptoms are being reported from many areas around the world. It is also observed that allergies and ana- Values are presented as number (%). phylaxis incidence is on the rise. It is therefore important to understand more about this life threatening condition in our region. The only approved indication for AAs is anaphylaxis. It is available only at a few centers in Saudi Arabia. In a large tertiary care hospital it should provide us with a good estimate of the anaphylaxis patterns in our population. However, as the AAs are also available at a few other hospitals in the country, our data may not reflect the complete burden of anaphylaxis in our region.
The observation regarding signs and symptoms again reiterates an important fact regarding anaphylaxis recognition and management. Not all patients with anaphylaxis would present with skin signs or symptoms. Although most of the signs and symptoms were similar to other published data, there were some differences observed in our study population [14] (Table 2) .
As observed in many of the other populations, the commonest sign or symptom of anaphylaxis in our study population was also urticaria/angioedema. However it was slightly less common and was reported in about 71% of people. Shortness of breath was reported in 28% of the other studies. This was also less commonly observed compared to some of the other populations. Dizziness, syncope, and hypotension were seen equally (about 8% of the study population) and were significantly less compared with some of the other areas. In addition to ethnic differences that may be present, suboptimal recognition of patients with anaphylaxis may have resulted in the observed differences between reported signs and symptoms in our population. Further studies are needed from our part of the world to validate this finding.
Food allergy was the commonest trigger for anaphylaxis in our study population (Table 3 ). The leading triggers were tree nut, egg, sesame, peanut, and milk, respectively. Another interesting fact was that sesame allergy was much more common in our region compared to peanut allergy. Ethnic differences in food exposures and consumptions may explain some of these differences.
Among the other triggers, penicillin, NSAIDs and sulfa were the most commonly encountered (Table 4) . Cholinergic urticaria also known as generalized heat urticaria which is triggered by a rise in body temperature and can be complicated by bronchial hyperresponsiveness and anaphylaxis was found in about 6% of patients [14] .
Latex allergy was seen in 3.4% of our study subjects. Food allergy as a cause of anaphylaxis was observed more commonly in children, while other triggers for anaphylaxis were more commonly observed in adults (Fig. 1) .
Among the insects (Table 5) , samsam ant which is native to our region was the commonest insect allergy in our study population. There is no commercial extract available for testing or desensitization and there is an urgent need for its development for our population. There were no cases reported for hornet/yellow jacket or wasp allergy. The exact triggers for food dependent exerciseinduced anaphylaxis were not identified. Values are presented as number (%). NSAID, nonsteroidal anti-inflammatory drug. In conclusion, this is the first study on anaphylaxis in Saudi Arabia. While there are many similarities to other published data, some of the presenting signs, symptoms, and triggers of anaphylaxis are significantly different in our study population. While managing anaphylaxis, we should be mindful of these differences. This improved understanding should help reduce the morbidity and mortality associated with anaphylaxis in our region. 
